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Summary. This review provides a survey on mast cell 
heterogeneity, with aspects differing in humans and 
rodents or which are subject of conflicting evidence 
being discussed in greater detail. Mast cell subsets have 
been first defined in rats by their fixation and dye- 
binding properties, and detailed studies in humans and 
pigs reveal very similar observations. The dye-binding 
properties of rat mast cell subsets are causally related to 
the absence or presence of heparin in their granules. In 
humans, this relation has not been shown. Rodent mast 
cell subsets store different chymase-isoforms. In 
contrast, just a single chymase has been defined in 
humans, and mast cells are classified by the presence or 
relative absence of this chymase. Different investigators 
find quite different proportions of chymase-positive to 
chymase-negative mast cells. Tryptase(s) are found in 
most or every human mast cell, but in rodents, they have 
hitherto been essentially localised to mast cells in 
connective tissues. Human mast cell subsets may also be 
defined by their expression of receptors such as C5aR 
and possibly the B-chemokine receptor CCR3; the CCR3 
expression seems to be related to the human mast cell 
chymase expression. Ultrastructural studies are helpful 
to distinguish human mast cell subsets, and allow to 
distinguish between chronic and acute activation. 
The phenotypical characteristics may change in 
association with inflammation or other disease 
processes. Studies in humans and pigs show changed 
dye-binding and fixation properties of the granules. 
Experimental rodent infection models reveal similar 
changes of chymase isoform expression. Human lung 
mast cells have been reported to strongly upregulate 
their chymase content in pulmonary vascular disease. 
This line of evidence can explain some inconsistent 
information on mast cell heterogeneity and may help to 
understand the physiological role of mast cells. 
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Introduction: The mucosal mast cell concept 
It is now 33 years since the mucosal mast cell 
concept was introduced (Enerback, 1966a-c). Mast cell 
heterogeneity, as it was termed later, is a key issue in 
mast cell biology (Galli, 1990), but its nature in humans 
is a subject of uncertainties. Enerback presented a 
detailed evaluation of the staining and fixation properties 
of rat mast cells (Enerback, 1966a-c). He referred to an 
observation by Maximow (1906), in that the numerous 
mast cells in the rat intestinal mucosa are only visible 
using specific histological approaches. Furthermore, in 
contrast to skin mast cells, they did not degranulate 
using compound 48/80, as judged by light microscopy 
examination of ex vivo tissues that had been exposed to 
the diluted compound (Enerback, 1966~).  Mucosal mast 
cell-like cells may be found in the alveolar septae and 
elsewhere, but their classical site of detection is the 
lamina propria of the intestinal mucosa, which explains 
their name. They are normally found no further than the 
transition of the lamina propria to the lamina muscularis 
mucosae and may be distinguished on the same section 
from the connective tissue mast cells in the adjacent 
submucosa. Later, their T-cell-dependent proliferation 
was observed (Ginsburg et al., 1982; Maig et al., 1982), 
and some investigators added evidence that their 
response to degranulating agents was different (Befus et 
al., 1982; Shanahan et al., 1986). 
Mast cell differentiation 
There is a possibility that two mast cell subsets 
existed and originated from different precursors. Early 
studies seemed to support this. For example, Ginsburg 
and colleagues, when culturing suspensions of murine 
immunised mesenteric lymph nodes on skin fibroblast 
monolayers, reported expansion of a fibroblast-derived 
and a lymph node-derived mast cell type (Ginsburg et 
al., 1982). Proliferation of the lymph node-derived type 
depended on the presence of T-cell supernatant, and 
morphological comparison suggested that it was a 
mucosal mast cell-like cell. Later, it was shown that mast 
cells stem from circulating, bone marrow-derived 









